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BILJIUB CIIOCOBIB CIBBHM, IPUMOMIB JOIJALY I JJOGPUB
HA BPOXAWHICTh HACIHHS COHSIIHUKY B CTEIY

L. /1. Tkaniu, 0okmop CinbCbKo20Cno0apcbKux HaAyK;
1O. I. Tkaniu, A. B. Koxan, kanouoamu ciibcbKo20Cno0apcbKux HAyK
Inemumym cinbcokoco eocnooapemea cmenogoi 3ouu HAAH Ykpainu

Bucsimneni pezynomamu 8upouyy8aHus COHAWHUKY 3i 38yacenumu 00 15, 30, 35 cm midcpaooamu.
3a paxynok Oinbut piBHOMIPHO2O PO3MIWEHHS POCAUH HA NIOWIL 860AEMbCA OMPUMAMU GUWLY BPONCAUHICTb
KYAbMYypU I GUKTIOYUMU 3 MEXHON02IL 00210y MIJNCPAOHI 00pobimKu.

Knrouoei cnosa: coumawmnux, eycmoma cmebioCcmoio, npoOVKMUBHICMb, WUPUHA MIdCpaob, 3d2y-
WeHHs nocieis.

B VkpaiHi COHSIIHUK BUPOILYIOTH MEPEBAKHO B HIMPOKOPSIHUX IYHKTHPHHUX IOCIBax 3
MikpsagaamMu 70 cm. s iboro po3poOJieHl crerianbHi MallMHA 3 METOI TPOBEICHHS SK Me-
XaHIYHHX, TaK 1 XIMIYHUX 3aXO0JIiB 3aXHCTY MOCIBIB Bix Oyp sHIB.

B niteparypHux mkepenax € JaHi 00 BUPOIILYBAaHHS COHSIIHUKY 31 3BYKEHUMH M1KPSI-
nsmu — 10 45 cm i HaBith 10 15-35 oM (Tkamiu 1. [1., 1994; Tkamu 1. JI., Mamuyk E. JI., 2010,
Xacxauux M. B., 2012), ne moma >KMBJICHHS POCIHH 3a (JOPMOIO HAOIMKAETHCS O KBajapaTa. 3a
PaxyHOK TaKoro PO3MIIIEHHS POCIMHHM Kpallle BUKOPUCTOBYIOTH BOJIOTY, IIOXKHBHI PEYOBHHH, CBIT-
70, KpiM TOTO, Ma€ Micie mocialieHHs mpoieciB epos3ii rpynTy. OntumanbHa Iwioma i gopma
PO3MIIIIEHHS POCIUH CIPHUSE KPalOMy TPUTHIYEHHIO Oyp’siHIB, MiJBUIICHHIO KOHKYPEHTOCIPO-
MOKHOCT1 pocnuH consamHuky (Tkamiu L. /1., Onekciok O. M., 2000).

TexHomnoriuna 0coOJIMBICTh BY3bKOPSIHHUX IOCIBIB — IMiJBUIICHHS BPOXKaWHOCTI HUIIXOM
301TIBIIEHHS TYCTOTU CTOSIHHS pociiuH B 1,2—1,5 pa3a 1 BUKIIOYEHHS] MDKPSAHUX 00poOiTKiB. [Ipu
[[bOMY 3MEHIIYETHCS JllaMeTp KOIIUKIB, e 3p0OCTaE Maca HaCiHHS 3 OAMHUII 1o 1 Ha 1-3 1obu
MIPUCKOPIOETHCS  JIOCTUTAaHHS COHSIITHHKY.

1. Bnnue azpomexuHivHux npuitomie 00210y 3a nocieamu pizHUX CMPOKI6 cieou
Ha ypodcaiinicms COHAWHUKY, m/2a

[TupuHa MIXpAIb, CM
P o 15 | 70
iK PHUIHOMH JOTIISITY TOMIICPATYDa IDYHTY
8-10°C 14-16 °C 8-10°C 14-16 °C
MEXaH130BaHU 31,6 30,6 25,4 22,8
1997 | mexanizoBaHul + repOinUg 28,8 28,7 25,2 22,3
0e3 mpornsay
MEXaH130BaHU 30,6 27,6 26,9 25,8
1998 | mexanizoBaHmi + repOiny 31,0 28,8 29,4 24,1
0e3 jorsiay 27,3 25,2 21,5 21,6
MEXaHI30BaHUI 22,7 23,8 22,7 22,8
1999 | mexani3zoBaHmi + repOiny 25,2 27,3 23,7 26,7
0e3 jporasiay 19,7 20,9 18,4 18,5
MeXaHi130BaHu 24,5 21,8 24,4 19,4
2000 | mexanizoBaHUii + repOirua 25,3 24,8 26,2 23,3
0e3 morsay

JocnigxenHs eheKTUBHOCTI BUPOLIYBAHHS COHSIIHUKY 31 3BY’KEHUMHU MIKPSJUIIMU  Ha pi3-
HOMY (oH1 ynoOpeHHs nmpoBoawin B Jlocainnomy rocrnoaapctsi " JHinpo" IHCTUTYTY 3€pHOBOTO
rocniofapcTBa ( HUHI [HCTHUTYT CLTBCBKOTO TOCTIOAAPCTBA CTEMOBOI 30HU) mpoTsaroM 1997-2000 Ta
2006—2011 pp. Ha yopHO3EMaX 3BUUANHUX Ba)KKOCYTJTMHKOBHX.
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[Tepmri gocmipKeHHS MOKa3alH, SKIIO 3MIHIOEThCS IIUPHHA MIKPSb, TO 3a3HA€ 3MiH 1 TeX-
HOJIOT1YHUH TMPOIEC BUPOIIYBAHHS COHAIMHUKY. TOMy HEOOXiJHO BpaxOBYBAaTH BCI OCOOIMBOCTI
JOTJISAY 32 MOCIBaMH 3aJI€KHO BiJl IIUPUHU MDKPSIb 1 TYCTOTH CTOSHHS POCIIMH B PAJIKY.

Constimauk (riopua XapkiBcbkuii 58) cisii micis 03uMOi IMIIEHHUI SK Ha TrepOiluaHoMy
¢oni (xapuec 2,0 kr/ra), Tak i 6e3repoinuaHOMY (TadII. 1).

[Ticns 30upaHHs MIICHUIN JIYIIWIWA CTEPHIO, ITOTIM TMPOBOJAMIN OpaHKy Ha TmOuny 20—
22 cM. HagecHi, kpiMm G0opoHyBaHHS 350y, IiJ] NEPIINA CTPOK CiBOM MPOBOAMIN OJHY, a M Jpy-
ruii — oAHy-ABl nomociBHI KynbruBalii. [licns ciBou mone 6oponyBanmu B3CC-1,0 1 mpukoTKo-
ByBanu rpyHT 3KKIII-6. Jlormnsin 3a mociBaMu COHSIIHUKY BKIJIIOYaB OOpPOHYBaHHS NpU 3'SBJICHHI
«HHUTOYOK» a00 1-2 nucTKiB y Oyp'sHIB, a B IIMPOKOPSIHUX IOCIBaX POOMIM JTOAATKOBO JIBa
MDKpSAHI 00pPOOITKH.

3a paxyHOK OOpOHYBaHHS, MDKPSIHUX OOpOOITKIB Ta BHECEHHS TPYHTOBOTO TepOilumIy
CYTTEBO 3HM)KYBaJIacs 3a0yp SHEHICTb MOCIBIB COHAMIHUKY. Kpari pe3ynpTatu Oyinu npu KOMIUIEK-
CHOMY MEXaHI30BaHOMY JIOTJIAJI 1 3aCTOCyBaHHI repOimuay. Tak, 3a poKH JOCIHIDKEHb B cepei-
HBOMY TI0 JIOCHiy mepen 30MpaHHsSM COHSIIHHMKY B LIbOMY BapiaHTi HajiuyBajiocs 32 Oyp'sHU-
HU/M®, Ccyxa Maca SKMX CTaHOBWJa 33 T, pH BUKItoueHi repoinuay — 103 6yp'${HI/IHI/I/M2 196,
GOPOHYBAaHHS 1 MDKDSIHHX 0OpoGiTKiB — 142 Gyp'sHuun/M® Ta 135 T, MOBHOTO KOMIUIEKCY
3axucty — 328 6yp'51HI/IHI/I/M2 ta 215 r BianoBigHo. TexHiyHa e(heKTUBHICTH MOBHOTO KOMILIEKCY
3axXUCTy pocnuH jnopiBHIoBasa 88%, Tinmpku MexaHi3oBaHOTO aorisiay — 63,4; repbimumy — 49%.
[Tpu upomy ciifg 3ayBakuTH, o B 1997 ta 1999 pp. micisa BHeCeHHS repOiluay MPOTIroM MicsLs
(3 KiHIIS KBITHS 1 IO CEPEIMHU TPABHsI) CTOSIIA CyXa IOrojia, TOMY Jisl penapary mociadaroBaiacs.

CiBbOa B Apyruil CTpOK 1 paHHs MEpeAnociBHA KyIbTUBAIllsS HE 3a0e3Meunin 3HaYHO1 mepe-
Baru 100 3a0yp'sHEHOCTI MOCIBY MOPIBHSAHO 3 BapiaHTOM, Ji¢ Oyja TiIIBKH OJHA TEpEearociBHA
KynbTuBais, ane B 1997 1 1998 pp. rpyHT BUcHXaB MEHIIE 1 CXOXKICTh HaciHHSA Oyra kpama. B ce-
PeHBOMY IO OCIiY 3a0yp'sSHEHICTh U ABOX 00po6iTKax craHoBHia 94 Gyp'sHuHH/M?, a Maca
Oyp'stHOBOI pociauHHOCTI — 81 T, a mpu onHoMy — 124 6yp'}IHI/IHI/I/M2 196 r Bignosiaxo. [Ipu upomy
CYIIBHUH TIOCIB, 32 aOCOIOTHO-CYXO0I0 Macor0 Oyp'stHiB OyB MEHII 3aCMiYeHHH, HIXK IIHPOKOPSI/I-
HUHN K MpU MEpIIoMy, TaK 1 MpU JPYroMy CTPOKOBI CiBOM, IIO CBITYHUTH MPO CHIBHINIE MPUTHI-
4yeHHs1 Oyp'aHiB. Tak, B cepenHbOMY IpH CiBOI 3 MDKpsnasiMu 15 cMm HamivyBanocs 94 Oyp'sHu-
HI1/M (cyxaMmaca—67T1),a 3 mikpsaaamu 70 cm — 82 6yp';1HI/IHI/I/M2 (99 1).

CnocoOu ciBOM 1 puiloMu OISy 3a MOCIBaMU BU3HAYaJIM PICT 1 MPOJYKTUBHICTH COHSII-
HUKy. Tak, B 3BUYalfHUX PSAAKOBMX MOCIBaX POCIMHU BUSBWIKMCH BUIIMMHU Ha 9 CM, HIX B LIMPO-
kopsiaHux (151 cm). [1pu BHeceHHI repOinuay 1 MpoBeaeHHI OOPOHYBAaHHS Maca HAaCIHHS 3 KOILMKa,
MOPIBHSIHO 3 BapiaHTaMu 0e3 MPOBEICHHS IMX 3ax0jiB, 30inbmmnack Ha 4,9—13,7 r, a maca 1000
HaciHuH — Ha 5-8 r. [Ipu 3BHuUaliHOMY PSAKOBOMY crloco01 ciBOM KOIIMKKM OyJiM MEHI, a HaciH-
Hs — ApiOHilIe, HIX IPU MIUPOKOPSTHOMY, 38 paXyHOK O1IbIIOI TYCTOTH pOoCiHH. B cepennpomy 3a
POKH JIOCITI/KCHD IIeH MOKa3HUK nopiBHIOBaB 47,9-54,6 ta 59,8-68,5 i 52,4-58 Ta 64,2-75,1 t
BinmoBiAHO. OAHAK pPiBEHb YPOXKAMHOCTI BHU3HAYABCS CIIBBITHOLIEHHSM MiXX T'yCTOTOIO CTOSTHHS
pOCIUH 1 iX MPOAYKTHBHICTIO. B cepeaHbOoMy MO JOCHIAY HPUPICT BpOXKAO MpPU 3BHYAHHOMY
psAKoBOMY crocoOi ciBOM MOpPIBHAHO 3 mMpokopsaHuM ctaHoBuB 0,27 T/ra. IlepeBara Ha 0,13—
0,58 T/ra Oyna 1 y BapianTi 0e3 JOTJISAY 3a MOCIBAMH COHSIIITHUKY, IO CBIIYUTH MPO MIIBUILIEHY
KOHKYPEHTOCIIPOMOJKHICTh POCIHMH Y IMOCIBaX 31 3BY)KEHUMH MDKpPAJISIMU Ta PIBHOMIPHUM pPO3-
MIIIEHHIM 1X Ha IJIOMII.

[TinBuieHa epeKTUBHICTD 3BY>KEHUX MDKPSAb MPOCTEXKYBalacs i B pOKH 3 Kpallow BOJIO-
roza0e3neueHicTio. He BUSBIEHO MO3UTUBHOIO BIUIMBY Ha YPOXKAMHICTh COHSALIHUKY 1 JIBOX Mepea-
MOCIBHUX KYJIbTUBAIIi MOPIBHSHO 3 OAHI€I0. B 3B'SI3Ky 3 CHIBHIIIMM BHCYIIYBaHHSM IOCIBHOTO
1iapy TPYHTY IpHU JIBOX OOpoOiTKax Oy ojaep)kaHl 3piAKEHI CXOJAU, a OTXKe, Majo Miclle 3HH-
KEHHs1 BpokailHOCTi. BHeceHHs TIpyHTOBOro repOinuay, OOpOHYBaHHS 1 MDKpSAHI OOpOOITKH
3a0e3nevryin He3HauyHuH TpupicT ypoxkato (B cepeaabomy 0,03—0,14 T/ra) mopiBHSHO 13 3acTO-
CYBaHHSM TIJIbKM MEXaHIYHUX MPUHOMIB 3HHUIIEHHS Oyp'sHiB. B wijoMy e CBIIYMTH PO MOX-
JIUBICTh BUPOIIYBAaHHS COHSAIIHUKY PSAIKOBUM IIMPOKOPSTHUM CIIOCOOOM K Ha TepOiluaHOMY
¢oHi, Tak 1 6e3repOinuaHOMY. [TOoBHE BUKIIOUEHHS MPUHOMIB JOTJISY CYMPOBOKYBAIOCS 3MEH-
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IIeHHSIM ypoxkaitHocTi Ha 0,26-0,83 1/ra.

[Tiz BIuIMBOM arpoTEXHIYHUX MPUHOMIB 3MIHIOBAIACH 1 SKICTh HaciHHA. HaWBummii mokas-
uuk oniitHocTi (53,0%) OyB mpu CiBOI 3BHUAHUM PSIIKOBUM CIIOCOO0M. B cepeiHboMy 1O g0Ciiay
IIpY IIUPOKOPSIIHIN ciBO1 11ei moka3Huk O0yB Ha 1,7% MeHIuM.

BuponryBaHHs COHSIIHUKY 31 3BY)KEHUMH MDKpAIAAMU 1 3arymeHHsM 1o 80-90 tuc. poc-
JIMH/Ta MAa€ CYIMPOBOKYBATHCS MOJIIMIICHHSM MiHEPAJIbHOTO JKUBJICHHSI POCIHH. 3 1[I0 METOI0 Ha
BHUCOKOMY arpodoHi 0yi10 AOCHIHKEHO pi3Hi 03U JOOPUB Ui peatizalii 610JI0TiYHOr0 MOTEHIIaTy
KyJIbTypH (pHucC. ).

Vpoxaifuicts, T/ra
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Puc. Bnnue minepanvHux 000pue Ha 6poyHCcaiiHiCMb COHAUHUKY
npu eupouyyeanni 3 mixcpaooamu 35 cm, m/za (2009-2011 pp.).

B ymoBax BHCOKOTO 3a0€31€YeHHS TPYHTY ITO)KUBHUMHU PEYOBUHAMH €(DEKTHBHICTH BHECEH-
HS TiJ] TEepeAnoCciBHY KyJIbTUBAIII0 MiHEpabHUX NOOpHUB Oylia HE3HAYHOIO, TOMY U OTPUMAaHHS
BHCOKOTO piBHA Bpoxaro (4,1-4,2 1/ra) He0OXiqHO yI00pIOBaTH MOCIBY 3 po3paxyHKY Neo-9oPs0-90-

[IpoBeneHi OOCHIAKEHHS CBiIYaTh, IO COHSIIIHUK JAOIIBHO BHUPOIILYBAaTH HE TUIBKH 3
MiKpsagasamMu 70 cM, anme ¥ 31 3BYKEHUMHU 0 35 CM MDKpAIIAMHU, HaBiTh 10 15 cM. B mpomy
BUMAJIKY TYCTOTY CTOSIHHSI, IOPiBHSHO 3 ITUPOKOPSTHAM TIOCIBOM, CITif TiaBumryBaTt g0 80—
90 THc. pocnuH/Ta, a IOTNIA] 3a MOCIBAaMU Ma€ BKIIOYAaTH OOPOHYBAaHHS /10 1 Micis CXOJiB abo
BUKOpUCTaHHs repoinuaiB. Jloza noopus mae cranoBuTH NgoPsp.

[Tpote pi3Hi ribpuan Ha rycToTy pearyioTh HeogHakoBo. OnepxkaHi pe3yabTaTu 100 Tib-
puna flcon cBimuath, 10 3arymieHHs nociBiB 3 30 1o 70 Tuc. pocnuH/Ta CyNpoOBOIKYBAJIOCS Kpa-
UM PO3BUTKOM COHALIHMKY, 3MEHIIEHHSIM TOBLIMHM cTeOna Ha 3—10% 1 IMCTKOBOI MOBEpXHI
onHi€el pociuan 10 26%. Aje mpu bOMY 3pOCTalia oM JUCTKIB Ha OJJMHUIII TUIOIII ITOCIBY.

[Tpu 301bLICHH] TYCTOTH CTOSHHSI POCIMH LIUIXOM 3BY)KEHHS MIXKpSAb 3a3HaBaja 3MiH 1
BpOXKaiiHiCTh HACIHHS (TalII. 2).

2. Busicuganicmo pociuH, ypoxcaiinicms i oniliHicmb
3a1excHo 8I0 cnocobie cieou i zycmomu nocigie conawnuxy (2007-2008 pp.)

ITupusa I'ycroTa crosiHHA, Biiski- CCPGJIHSI BiJICTaHb VposxaitHicTs Bwmict
NE—— THC. POCIIUH /Ta samicrs. | MK pocinHaMu A KHDY B
oM ’ Ha MoYaTKy nepe; % ’ B PAIKY, /ra ’ HaciHHi,

BereTauii 30MpaHHsIM cM %

30 27,6 92 120 2,82 443

30 50 45,0 90 74 3,00 44,6

70 62,3 89 53 2,80 44,6

30 27,9 93 51 2,72 448

70 50 44,0 88 32 2,93 45,2

70 60,9 87 23 2,68 43,8
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Haiibinpira BpoXalHICTh OCHSIIHHUKY Oyia mpu ciBOi 3 mikpsausmu 30 cm (3,00 1/ra) i
rycroti 50 Ttuc. pocnun/ra, a HaitMeHnma — 70 cm 1 70 THC. pociaWH/Ta BIAMOBIIHO, OCKUJIBKH B
psakax Oyno OinbIle pOCIHH, TO 1 KOHKYPEHTHI BiJIHOCHHU MK HUMH MPOSIBISLIUCS CcuUibHiIIE. B
TaKUX IOCIBaX BOJIOTA 1 MMOYKMBHI PEYOBHHU BHKOPHCTOBYBAJINCH HE TIOBHOIO MIpOIO 4epe3 3HauHe
BIIXUJICHHS (DOPMH IUIOIII XKHUBJICHHS BiJl ONTHMAaJIbHOI — KBaJpaTa, KOJIM KOHKYPEHIIsI MK poc-
JUHAMH MiHIMaJIbHA.

[TpoBenenuii 6araTokpuTepiaabHiil aHaI3 BIUIMBY CTPYKTYPH TOCIBY Ha YpO>KalHICTb BHS-
BHUB, 110 JiMiTytounMu (akropamu (Ha 63%) € miolia >KMBJICHHS POCIHH Ta ii opma, mpo o CBif-
9UTh BUCOKHI KoedimieHT [JapOina Yorcona — 2,5. Crig BiAMITUTH, IO 31 30UTBIICHHSIM KIJTBKOCTI
POCIIUH B PAAKY — oHa 50 THC. pOCINH/Ta YPOKAHHICTh COHSIIHHUKY MPOIOPIIHHO 3HIKYBAIaCh.

y = 3,094-0,084%x,

JIe Yy — YPOKAWHICTh, T/Ta;
X — IUTOIA JKHBJICHHS POCIHHH, CM°.
O1xe, 3aBASIKA ORI PIBHOMIPHOMY PO3MIIIEHH]I POCIWH Ha IUIOINII JKMBJICHHS IUISIXOM
3BY)KCHHSI MDKPSAIb 1 30UTBIICHHS! TYCTOTH CTOSIHHS € MOXKJIUBICTh 3MEHIIUTH KOHKYPEHIIII0 MiX
pocIuHAMHU, 110 B CBOIO Yepry 3a0e3rnedye 30UIbIIeHHsT BpoxkaitHOCTI coHsAmHUKY Ha 30—40%.
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